Heme oxygenase-1 expression and its relation to oxidative stress during primary culture of cardiomyocytes.
The inducible form of heme oxygenase (heme oxygenase-1) is a heat shock protein 32 (HSP32) whose expression is induced by numerous agents, including heme compounds and heavy metals, and during oxidative stress. The purpose of this study was to examine whether heme oxygenase-1 is induced during primary cell culture of cardiomyocytes and the relation of heme oxygenase-1 expression to oxidative stress levels. Western blot analysis and reverse transcription-polymerase chain reaction analysis showed heme oxygenase-1 expression 12-48 h after isolation of rat neonatal cardiomyocyte for culture. Its expression was barely detected immediately after isolation. Actinomycin D or cycloheximide completely suppressed such expression. Myocardial cells were exposed to oxidative stress during the first 12 h after isolation as assessed by their glutathione redox state; the ratio of reduced glutathione/oxidized glutathione was less than 10. The expression of heme oxygenase-1 was significantly reduced by treatment with reduced glutathione (58% reduction, P < 0.05), but markedly increased by treatment with hydrogen peroxide (65% increase, P < 0.05) 12 h after isolation. Expression of heat shock protein 70 was not significantly changed during primary culture incubation. Results indicate that heme oxygenase-1 is expressed during primary culture of cardiomyocytes. Its expression is closely related to the oxidative stress level of the cultured cells.